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ABSTRACT 

Economic segregation increased in the United States between 
1970 and 1990. Three hypotheses suggest that this would affect low-income 
children's educational attainment. The political economy of school funding 
predicts that economically segregated school districts reduce the educational 
attainment of low-income children. Two other hypotheses emphasize the effect 
of inequality within neighborhoods. However, they produce opposite 
predictions about the effect of inequality on educational attainment. None of 
the hypotheses provide a firm prediction about the effect of economic 
segregation on overall educational attainment. This study combines Census 
data with data from the Panel Study of Income Dynamics to show that an 
increase in economic segregation between census tracts in the same state 
hardly changes overall educational attainment, but it exacerbates inequality 
between high-income and low-income children. With overall inequality held 
constant, changes in economic inequality within census tracts have little 
effect on low-income children's educational attainment. An appendix contains 
a description of the data and variables. (Contains 48 references.) (SM) 
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How Economic Segregation Affects Children’s Educational Attainment 

by Susan Mayer 
University of Chicago 

Abstract 

Economic segregation increased in the United States between 1970 and 1990. Three hypotheses 
suggest that this would affect low-income children’s educational attainment. The political 
economy of school funding and predicts that economically segregated school districts reduce the 
educational attainment of low-income children. Two other hypotheses emphasize the effect of 
inequality within neighborhoods. But they produce opposite predictions about the effect of 
economic segregation on educational attainment. None of the hypothesis provides a firm 
prediction about the effect of economic segregation on overall educational attainment. I combine 
Census data with data from the Panel Study of Income Dynamic to show that an increase in 
economic segregation between census tracts in the same state hardly changes overall educational 
attainment but it exacerbates inequality between high-income and low-income children. With 
overall inequality held constant changes in economic inequality within census tracts have little 
effect on low-income children’s educational attainment. 
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Economic Segregation, and Children’s Educational Attainment 

Although it is well documented that households became more geographically segregated 
by income in the United States between 1970 and 1990 (Jargowsky 1996, 1997, Mayer 2001), 
many fewer studies try to assess the consequences of this increase. Several hypotheses suggest 
that economic segregation is related to the educational attainment of low-income children, but 
they provide different predictions about the direction of the effect. 

One hypothesis emphasizes the political economy of school financing. It suggests 
economic segregation between school districts reduces low-income children’s educational 
attainment. Two other hypotheses emphasize the effect of inequality within neighborhoods. 

One emphasizes the advantages of affluent neighbors to low-income children. It suggests that 
income inequality within neighborhoods raises children’s educational attainment. The other 
emphasizes the liabilities of affluent neighbors. It suggests that income inequality within 
neighborhoods lowers children’s educational attainment. 

All three hypotheses also predict that economic segregation could increase affluent 
children’s educational attainment. If the benefits of economic segregation to high-income 
children offsets the liabilities to low-income children, overall educational attainment would 
remain unchanged due to an increase in economic segregation. However, if increased economic 
segregation leads to more inequality in children’s educational attainment, increases in economic 
segregation among parents would presumably result in more economic inequality in the next 
generation. 

This paper estimates the effect of the growth in economic segregation on children’s 
overall educational attainment, and on the educational attainment of low-income and high- 
income children. In doing so I separately estimate the effect of an increase in between 
neighborhood economic inequality and within neighborhood economic inequality on educational 
attainment. I focus entirely on the effect of economic segregation. As I discuss below racial and 
ethnic segregation are associated with economic segregation, but they are likely to have different 
effects on educational attainment. 

Section I describes previous research related to the effect of economic segregation on 
educational attainment. Section II describes how I measure economic segregation. Section III 
describes the data and models that I use. Section IV presents the results and Section V provides 
conclusions. 

I. Previous Research 

Two research traditions provide relevant theoretical and empirical background 
concerning the effect of economic segregation on educational attainment. The first emphasizes 
local school financing and the second emphasizes neighborhood social composition. 

School Finance. When schooling is locally financed, mean school district income can affect 
school spending and school quality, which in turn can affect educational outcomes (Benabou 
1996, Fernandez and Rogerson 1996, de Bartolome 1990). 1 According to this model, as some 



1 The effect of school spending on educational outcomes is still hotly debated. Some reviews claim that neither 
school spending nor other school resources affect school achievement or other educational outcomes (Hanushek 
1997). Other studies find that per pupil spending has a positive effect on educational outcomes (Hedges et al. 1992, 
Ferguson and Ladd 1 996) and future earnings (Card and Krueger 1996). 
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school districts get richer and others get poorer, disparities in school funding increase. As low- 
income children become concentrated in neighborhoods in which few resources are spent on 
schooling, their educational outcomes suffer. Of course, this sorting would also concentrate 
high-income children in high-income neighborhoods that can spend a lot on schooling. This 
could increase the educational attainment of high-income children. If school quality is a linear 
function of school spending and the return to schooling is the same for high and low-income 
children, economic segregation (and the resulting disparities in school spending) would improve 
educational outcomes among high-income children, off-setting the decline among low-income 
children. This would leave mean educational attainment unchanged but increase inequality of 
educational attainment between high and low-income children. 

Some evidence suggests that when states have reformed school funding to reduced 
reliance on local taxes and limit local tax and spending discretion for schools, funding for 
schools became somewhat more equal (Evans, Murray and Schwab 1997, Hoxby forthcoming, 
and Downes and Figlio 1997) as did test scores (Card and Payne 1997, Downes and Figlio 1997). 
This suggests that disparities in local school tax policy affects school spending, which might also 
affect children’s schooling. 

Neighborhood Effects. Sociologists who study neighborhood effects have been less interested 
in school finance and more interested in the benefits that affluent residents might generate for 
their neighbors (Wilson 1987, Durlauf 1996, Jencks and Mayer 1990). 2 These benefits could 
derive from better role models and more useful social networks (Wilson 1987), as well as from 
more effective neighborhood monitoring (Sampson and Laub 1994). Such mechanisms imply 
that both rich and poor children benefit from affluent neighbors. This implies that mean 
neighborhood income affects children’s educational attainment independent of a family’s own 
income because mean neighborhood income is a proxy for role models and monitors. It also 
implies that given the same mean neighborhood income, children in economically unequal 
neighborhoods fare better than children in more economically equal neighborhoods. 

However, some families may see advantaged neighbors as a disadvantage. When 
disadvantaged children must compete with advantaged children for good grades, good jobs, or 
social status, they are more likely to lose out (Davis 1966, Jencks and Mayer 1990). In addition, 
relative deprivation theory predicts that when the poor compare themselves to the rich, this can 
lead to unhappiness, stress, and alienation (Merton and Kitt 1950, Davis 1959, Runciman 1966, 
Williams 1975). The relative deprivation and competition theories suggests that an increase in 
within-neighborhood income inequality would hurt children’s educational attainment because it 
would exacerbate harmful effects of interpersonal comparisons. 

It is possible that advantaged neighbors are both an advantage and a disadvantage. If the 
benefits of such neighbors offset the disadvantaged, we would observe no net effect of within 
neighborhood inequality. I know of no studies that estimate the effect of neighborhood 
economic inequality on educational attainment. Several studies find that having advantaged 
neighbors is associated with higher educational attainment among children (Halpem-Felsher et 
al. 1997, Connell and Halpem-Felsher 1997, Brooks-Gunn et al. 1993, Clark 1992, Crane 1991, 



2 See Jencks and Mayer (1990), Ellen and Turner (1997), and Gephart (1997) for reviews of this research. 
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and Mayer 1991). 3 But these studies do not distinguish between the effect of higher mean 
neighborhood income and greater income inequality within neighborhoods. 

Estimates of the effect of neighborhood economic conditions have many well-known 
estimation problems (Duncan et al. 1997, Tienda 1991, Jencks and Mayer 1990). For example, if 
unmeasured parental characteristics that lead apparently similar parents to choose different 
neighborhoods also have different effects on children, as seems likely, the estimated effect of 
neighborhood characteristics are likely to be biased. However, even an unbiased estimate of the 
effect of a neighborhood’s mean income would tell us little about the effect of economic 
segregation on educational attainment. The effect of segregation depends on the difference 
between the effect of affluent neighbors on poor children and the effect of affluent neighbors on 
affluent children. If the relationship between neighborhood mean income and educational 
attainment is linear, so that an increase in mean income raises educational attainment by the 
same amount in low-income and high-income neighborhood, an increase in the variance of mean 
neighborhood income will not affect overall educational attainment. Instead, the increase in 
educational attainment in affluent neighborhoods will exactly offset the decrease in low-income 
neighborhoods. If an increase in mean neighborhood income improves low-income children’s 
educational attainment more than it improves high-income children’s educational attainment, 
then an increase in the variance of mean neighborhood income will hurt poor children more than 
it helps rich children and overall educational attainment will decline when segregation increases. 
This is because, as I show below, with the overall variance constant, an increase in the between- 
neighborhood income variance results in a decline in the within-neighborhood income variance, 
which in turn results in more homogeneously rich and poor neighborhoods. 

I am aware of only one study that estimates the effect of economic segregation on 
educational outcomes. In a study that mainly focuses on racial segregation, Cutler and Glaeser 
(1997) find that economic segregation has little effect on white MSA residents’ chances of 
graduating from high school or college. 

II. Measuring Economic Segregation 

Sociologists have developed many possible measures of economic segregation. 4 Because 
most of these were originally developed to assess racial or ethnic segregation, they were 
developed for categorical variables. The most commonly used measures are the “exposure 
index,” which gives the probability that members of one group live in the same neighborhood as 
members of another group, and the “index of dissimilarity,” which gives the percent of residents 
with a particular characteristic who would have to move for the group to be equally represented 
in all neighborhoods. 

Massey and Eggers (1990) were the first sociologists to analyze trends in economic 
segregation. They classified families into four income classes and computed an average index of 
dissimilarity for these groups. 5 They found that between 1970 and 1980 inter-class dissimilarity 



3 An exception is Evans et al. ( 1 992 ) who find that the effect of school social composition on schooling outcomes is 
largely spurious. 

4 See White (1987) and James (1986) for reviews of measures of segregation. 

5 The index of dissimilarity is calculated as follows: 

N 

•5 I (x„/X a )-(y„/Y a ) | 
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declined for whites, Asians, and Hispanics, but increased for blacks. This implies that overall 
social class (economic) segregation did not change much between 1970 and 1980. 

Jargowsky (1996) criticized Massey and Eggers’ measure of segregation on two main 
grounds. First, because income is continuous, categorizing it into discrete categories throws 
away potentially valuable information. Second, because the income cut-offs that Massey and 
Eggers use fall at different points in the income distribution for 1970 and 1980, changes in the 
underlying income distribution could make it appear as though segregation changed, even when 
the spatial distribution of income did not change. Following Farley (1977) Jargowsky (1996) 
used the “neighborhood sorting index” to measure segregation. This measure decomposes the 
total variance of household income for an area such as a state or metropolitan area (o t 2 ) into two 
additive components, a between-neighborhood component (Cbn 2 ) and a within-neighborhood 
component (Own 2 )- This yields the identity: 

Ct 2 = a hl 2 + o W n 2 (1) 

The ratio of the between-neighborhood variance to the total variance (Obn 2 /ch 2 ) is the 
“neighborhood sorting index.” In the absence of economic segregation, all areas have the same 
mean income and Gbn/Ot 2 ” 0. With complete economic segregation, there is no income 
variation within geographic areas and Gbn 2 /o t 2 ~ 1- Using the neighborhood sorting index, 
Jargowsky (1996) shows that income segregation increased for whites, African Americans, and 
Hispanics both between 1970 and 1980 and between 1980 and 1990. 

Equation 1 shows that if the distribution of household income in an area is fixed, factors 
that reduce the between - neighborhood variance (the variance of neighborhoods’ mean income) 
will necessarily increase the vv/J/nw-neighborhood variance of household income. Thus if we 
assume a given overall level of inequality, the claim that residential segregation by income hurts 
children’s well-being must also be a claim that inequality within neighborhoods does less harm 
than inequality between neighborhoods. However, if inequality increases, as it did beginning the 
1970s (Morris and Western 1999, Karoly 1993, Lichter and Eggebeen 1993), an increase in 
inequality between neighborhoods could be accompanied by an increase, decrease, or no change 
in inequality within neighborhoods. The next section shows that the distinction between 
economic inequality between neighborhoods and within neighborhoods is important both 
theoretically and empirically. 

III. Data and Methods. 

In order to measure economic segregation, one must decide what geographic units to 
compare. Ideally one should select geographic units that are theoretically relevant to the 
outcome of interest. Massey and Eggers (1990) and Jargowsky (1996) estimate changes in 
economic segregation between census tracts in Metropolitan Statistical Areas (MSA). The 
choice of MSAs is motivated both by a tradition of research on cities and by the notion that 
MSAs approximate labor markets, but not by a strong theory suggesting that the geographical 
distribution of income in MSAs is more important than the geographical distribution of income 
in counties, states, or the nation as a whole. I estimate the effect of economic segregation in 
states on educational attainment. I use states for three main reasons. States are relevant political 



where Xi and are the number of x or y members in neighborhood n and X and Y are the number in area a. 
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jurisdictions for educational outcomes. A typical American state provides about half the funding 
for its public schools. Local school districts provide most of the rest. MSAs are not political 
jurisdictions, and in fact they often cross important political boundaries. Second, I analyze the 
relationship between changes over time in the level of segregation and changes and educational 
attainment. MSA borders have changed over time, but state borders have not, which makes 
states both easier to use and more consistent. Third, everyone living in the United States lives in 
a state except residents of the District of Columbia. The proportion of the population living in 
MSAs increased from 68.6 percent in 1970 to 74.8 percent in 1980 and 79.6 percent in 1990. 6 
Thus trends in economic segregation that rely on MSAs include varying proportions of the 
population. 

Because most Americans do live in MSAs, the level of segregation in states and MSAs is 
highly correlated. Geographical differences in segregation are the same for states and MSAs. 

For example, both Jargowsky (1996) and Massey and Denton (1993) show that economic 
segregation by census tracts within MSAs is greater in the north than in the south. As I show 
below economic segregation between census tracts in states is also greater in the north than in the 
south. Thus it is reasonable to expect that the results in this paper for segregation in states would 
also hold for segregation in MSAs. 

Nor does theory tell us what smaller geographic units to consider. If one were mainly 
interested in school financing, one might want to assess the effect of economic segregation 
between school districts within the same state. But if interpersonal comparisons involving 
relative deprivation, competition or role models influence children’s educational attainment, and 
if children are more likely to make such comparisons with people in their immediate 
neighborhoods, it makes more sense to compare either elementary school attendance areas or 
census tracts. Data on elementary school attendance areas are not available. I therefore focus on 
census tracts, which typically have about 500 children aged five to thirteen. I estimate the effect 
of both segregation between school districts in the same state and segregation between census 
tracts in the same state on children’s educational attainment. Because there was little substantive 
difference in the estimates, I mainly report the estimates for census tracts. However, I also report 
the relevant results for school districts. 

My measures of state characteristics come from the 1970 1 percent Public Use Micro 
Sample (PUMS) of census data and from the 1980 and 1990 5 percent PUMS. I use the PUMS 
data to estimate the dispersion of household income in each state in 1970, 1980 and 1990. I then 
estimate the level of economic segregation between census tracts in each state for these same 
years. 

To estimate the components of variance in equation 1, I calculate the total variance of 
household income for each state from PUMS data and calculate mean income for each census 
tract in the state using the STF4 and STF5 Census files. 7 I weight each tract mean by the 
population of the tract. The variance of the weighted means is the variance of household income 
between census tracts. To get the within tract variance I subtract the between tract variance from 
the total variance of household income in the state. I compute the within-tract variance and 



6 Statistical Abstract of the United States 1997, Table 40. 

7 Not all the geographic area of states fall into census tracts. See the Appendix for a description of how I handle 
areas that were untracted in a year. 
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between-tract variance of income for each state in 1970, 1980 and 1990. I use linear 
interpolation to get estimates for the years between censuses. 8 

States vary considerably in the degree to which they are segregated. In 1 990 the most 
economically segregated state was Illinois, where 52 percent of the income variance was 
between census tracts. Illinois was followed by Texas and Virginia where 42 percent of the 
variance was between census tracts. The least economically segregated states tend to be in the 
South. In both Arkansas and Mississippi less than 15 percent of the income variance was 
between tracts in 1990. 9 

The degree of economic heterogeneity within a typical census tract varies substantially by 
state. A common measure of inequality is the coefficient of variation (CV), which is equal to 
Gta/ X a , where X a is the area mean income and G t a is the standard deviation of income. In 1990 
in Arkansas, Louisiana, Mississippi, and West Virginia the mean CV for income within a census 
tract exceeded .80. In Connecticut, Illinois, Maryland, New Jersey and Virginia the mean was 
less than .60. Most other states in the Upper Midwest and Northeast, including New York, 
Michigan, and Pennsylvania, had within-tract CVs for around .63 in 1990. 

Because many adults no longer live in the state where they were raised, using economic 
segregation in a state to predict the educational attainment of the adults in the state could lead to 
serious errors. I therefore use data from the Panel Study of Income Dynamics (PSID) to estimate 
the effect of state economic segregation measured when children were fourteen years old on 
children’s eventual years of schooling. Children in my sample were fourteen years old between 
1970 and 1984. I measure years of schooling when respondents were twenty-three years old. I 
measure family background characteristics (described below) when children were twelve to 
fourteen years old. My PSID sample includes 3,240 respondents who were in the data set both 
when they were twelve to fourteen years old and when they were twenty-three years old. A full 
description of the data and the variables appears in the Appendix. 

The most straightforward way to estimate the effect of economic segregation (S) in state 
s on child i’s educational attainment (E) might be to estimate: 

Eis = a + p s S s + £is (2) 

But equation 3 has several problems. First, as I have noted, it is useful to separate the effect of 
inequality within neighborhoods from the effect of inequality between neighborhoods. To do 
this we need to separate the components of economic segregation and include a measure of state 
mean income ( X s ): 



Eis 0t + p w C7\*5 "F Pb ^bs “F X s "F £is (3) 



8 To the extent that linear interpolation introduces error in the measurement of state economic segregation, it is 
likely to result in downwardly biased estimates of the effect of segregation. 

9 The least economically segregated MS As are also in the South. See Figure 1 in Jargowsky (1996) and Table 4.1 in 
Massey and Denton (1993). 
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With mean state income controlled, the total variance of income is a measure of inequality in the 
state. Thus P w is the effect of inequality between census tracts with the overall level of economic 
inequality held constant. 

Many of the factors that cause one state to be more segregated than another might also 
affect educational attainment. For example, a state’s racial diversity might be correlated with 
both economic segregation and educational attainment. To address the problem of omitted state 
variables, I control dummy variables for the Northeast, South, and Midwest regions. (The West 
is omitted.) This controls characteristics of the region that remain unchanged over the period of 
observation. I also experimented with controlling state dummy variables. This strategy has the 
advantage of controlling all invariant characteristics of states, but it has three important 
disadvantages. First, it can magnify measurement error in independent variables, including the 
measure of segregation, which would downwardly bias the estimated effects. Second, if the lag 
structure of the model is not correctly specified, this too can result in downwardly biased 
estimates of the effect of segregation. Third, including state dummy variables greatly reduces the 
degrees of freedom available to estimate the model, increasing the standard errors of the 
estimates. Nonetheless I report the sensitivity of my conclusions controlling state rather than 
region dummy variables. 

I control several characteristics of states that have changed over time and may affect 
levels of segregation. These include state mean income, the percent of state residents who are 
African American and the percent who are Hispanic. I also control year dummy variables to 
account for the secular national trend in educational attainment. With both region and year 
dummy variables, variation in segregation derives from a combination of changes in segregation 
within states over time and differences in segregation among states in the same region. These 
are all measured in the year a child was fourteen years old. I also control a set of exogenous 
state-level determinants of economic segregation that are likely to affect children’s years of 
schooling. These are described in the next section. With fixed effects and control variables the 
model becomes: 

E\st Po 4* Pw Gwst-10 'F Pbs ^bst-10 4* p x X s t- 1 0 4" PzZ st-10 4* Yr 4 Yt 4* £isi (4) 

where y r is a set of four region dummy variables and yt is a set of year dummy variables. The 
subscript t-10 indicates that the variable was measured ten years before educational attainment 
was measured (at age twenty-three). In this model Z'represents a vector of exogenous state 
characteristics that may have changed over time including racial composition, and other 
variables discussed below. 

In equation 4 p w is the effect of living in a state with more economically heterogeneous 
census tracts, controlling inequality between tracts. Similarly, Pb is the effect of living in a state 
with more inequality between census tracts controlling economic inequality within tracts. If 
economic segregation affects educational attainment, Pb will differ from p w . If Pb > P w 
inequality between tracts is more important to children’s educational attainment than inequality 
within tracts. If Pb < Pw, inequality within tracts is more important than inequality between 
tracts. If only the overall level of inequality in a state matters, Pb will not differ significantly 
from Pw- 
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